Effects of vitreous liquefaction on the intravitreal distribution of sodium fluorescein, fluorescein dextran, and fluorescent microparticles.
The effects of vitreous liquefaction in the elderly on the distribution of drugs from intravitreal injections, depots, or devices remains unclear. The purpose of the present study was to develop a liquefied vitreous model that simulates the aged condition, to enable the study of clinically relevant drug distribution. Dutch-belted rabbits were used to develop a study model using hyaluronidase as a vitreolytic agent. The effects of experimental vitreous liquefaction were investigated on intravitreal sodium fluorescein, fluorescein isothiocyanate-dextran (MW 150 kDa), and a suspension of 1-μm fluorescent particles. The distribution of these model compounds was monitored by retinal angiography with a confocal laser scanning system and ocular fluorophotometer. Hyaluronidase-treated vitreous humor (n = 6) was found to decrease the gel phase to 41% ± 9% (wt/wt; mean ± SD) compared with 81% ± 9% in the control eyes (n = 8; P < 0.05). The distribution of sodium fluorescein and fluorescein isothiocyanate dextran was greater in the liquefied vitreous than in the control. In comparison to the normal vitreous, fluorescent particles sedimented faster in the liquefied vitreous, and the distribution was more dispersed and scattered. A model of vitreous liquefaction in rabbits was successfully generated using intravitreal hyaluronidase. Small and large fluorescent molecules as well as particulates were distributed faster in liquefied vitreous than in the control. The results suggest enhanced convective flow and subsequent faster clearance in liquefied vitreous.